It was Shiga (1898) who first demonstrated the toxicity of cultures of the dysentery bacillus isolated by him in 1898. Later this toxin production has been studied by several investigators among whom are Neisser and Shiga (1903) , Conradi (1903) , Vaillard and Dopter (1903) , Flexner and Sweet (1906) and Kraus and Doerr (1905) . Recently Olitsky and Kligler (1920) have published a very interesting paper on this subject, showing that the dysentery bacillus of group I of Thj0tta's (1919) classification (the bacillus of Shiga) produces a soluble toxin (exotoxin) as well as an endotoxin, and that these two toxins act differently in rabbits. The former was shown to be a neurotoxin having no intestinal action, while the latter is an enterotoxin having no effect on the nervous system.
In the past the dysentery bacilli of group I were considered the only toxic forms of this bacillus, while those of the other groups (group II of Thjotta's classification, i.e., the types of (Sonne, 1915) and classed by him in group III. Since then it has been described in France by d'Herelle (1916) , in Norway by Thjo%tta (1919) From these experiments it is to be noted that the prominent symptoms were intestinal in origin. At autopsy a marked hemorrhagic colitis was found, similar to that observed in dysentery in man in the stage prior to the development of necrosis. None of these rabbits showed nervous symptoms.
Thus the results were in accordance with the findings of Olitsky and Kligler, and we concluded that the conditions for obtaining a good yield of exotoxin and endotoxin were met by our technique.
We then proceeded with the study of the Bact. dysenteriae, group III. The reaction of the medium during the growth varied as follows: We thus find an initial acid production that is followed by a period of alkalinity. In the end the reaction is more alkaline than at the beginning of the experiment. This confirms the observations of Olitsky and Kligler who also found that the toxin production did not begin until the alkaline period had The results were as follows:
Four hours after the injection the animals became ill. All lay quiet without trying to move. Rabbits 1 and 2 also had quick labored respiration and appeared to be moribund. After this immediate and probably non-specific effect the animals returned to normal as to appearance. If they were disturbed, however, they did not jump about as normal rabbits do, but dragged themselves along with a distinct weakness of the hind legs.
The weakness of the hind legs was most distinct in the second and third day of the experiment; thereafter it gradually disappeared.
The loss of weight was as much as 500 grtms (rabbit 1 Thus, the rabbits after being injected with the endotoxins of the dysentery bacillus of group III showed intestinal disturbances as indicated by the diarrhea. One animal died following a large dose (3 cc.) after having shown a profuse blood-stained discharge from the intestines. One animal did not show any sign of diarrhea. In no case was there paresis, and recovery followed promptly.
Experiments on mice Kraus and Doerr studied the effects of the toxins of the Shiga bacillus on hens and pigeons and found they were refractory. Doerr likewise found that guinea-pigs were not affected. We undertook the study of the effects of both the exo-and endotoxin on mice with the following results: All the sick mice had a diarrhea of blood-stained mucus after. the injection, developing very soon (one and a half hours after injection).
At autopsy there was enterocolitis and the lumina of the intestine contained blood-stained mucus.
Considering the rapid development of the symptoms in mice and the uniformity of the latter in both experiments it is probable that the symptoms were non-specific, at least where the exotoxin is concerned. As to the endoxtoxin, this certainly made the mice very sick and even killed them, the toxicity of the filtered broth thus being certain. However whether this toxic action was only due to the non-specific bacterial protein toxicity or indicated the specific action of a dysentery toxin we cannot state with certainty. Antitoxins Our next step was to study the production of antitoxins in the blood of immunized animals and to determine whether these antitoxins were capable of neutralizing the action of both the exotoxin and the endotoxin. For this purpose strong full-grown rabbits were used. The first rabbit receiving exotoxin died from a fulminating intoxication after three injections. The next animAl bore the injections well and was given 10 doses of 1 cc. each before the serum was drawn. An endotoxin animal also received 10 injections of 1 cc. each before the serum was used: and after these injections both these animals were apparently immune against the corresponding toxin.
Owing to a shortage of animals we have made only one experiment with rabbits. We chose to try endotoxin as this toxin showed more distinct symptoms of poisoning than the exotoxin. In this experiment the sick animals and the one death occurred in the tests made with heterologous toxin and antitoxin, while the animals that were injected with the mixture of homologous toxin and antitoxin were fairly well.
We are quite aware that our doses were large and our animals few. But we cannot free ourselves of the opinion that there was a distinct antitoxic action exercised by the sera from the animals immunized against the homologous toxins. The titration of this action in exact doses was hardly possible because of the mild action.
We now turned our attention to the effect of neutralizing sera on mice, which, as noted previously, acted in a non-specific manner to the action of exotoxin, and possibly in a specific manner to that of the endotoxin. The experiment seems to show a distinct protective action of the antiendotoxin serum against its homologous toxin, while the control tests with endotoxin and antiexotoxin serum did not show protection. It seems therefore justifiable to consider the toxic effect of the extract of the dysentery bacilli (the " endotoxin") as a specific action due to the endotoxins of the dysentery bacillus rather than to a non-specific protein toxicity.
In the tests with exotoxin we did not find any distinct neutralization of the toxic effect of the broth injected. This fact might be due to the short period of immunization of our serum yielding animals. In comparison however with the non-specific appearance of the symptoms of the exotoxin injection we find that this lack of neutralizing effect of the antiexotoxin serum makes it still more probable that the reaction of the mice after injection of exotoxin must be characterized as a non-specific reaction. CONCLUSIONS 1. Bact. dysenteriae of group III produces both exotoxin and endotoxin.
2. The endotoxin is the most marked in effect and produces intestinal symptoms in rabbits and mice, while the exotoxin of this group is milder in action, producing pareses in rabbits, while mice react non-specifically to it.
3. The repeated injections of these toxins over a relatively short period of time render rabbits immune. The sera of these animals show a weak protective action against the homologous toxins.
